CLAIMS 

What is claimed is: 

1. A multi-function driver configurable to process either 
single-ended or differential signals, comprising: 

a first pull-up circuit coupled between a supply voltage 
and a first output terminal, and including a first terminal to 
receive a first input signal, a second terminal to receive a 
first bias voltage, and a third terminal; 

a second pull-up circuit coupled between the supply voltage 
and a second output terminal, and including a first terminal to 
receive a second input signal, a second terminal to receive the 
first bias voltage, and a third terminal; 

a first pull -down circuit coupled between the first output 
terminal and ground potential, and including a first terminal to 
receive the first input signal, a second terminal to receive a 
second bias voltage, and a third terminal; 

a second pull -down circuit coupled between the second 
output terminal and ground potential, and including a first 
terminal to receive the second input signal, a second terminal 
to receive the second bias voltage, and a third terminal; 

a first switch connected between the third terminals of the 
first and second pull-up circuits, the first switch responsive 
to a mode signal; and 

a second switch connected between the third terminals of 
the first and second pull -down circuits, the second switch 
responsive to the mode signal. 

2. The driver of Claim 1, wherein the mode signal 
determines whether the driver is configured to process single- 
ended signals or configured to process differential signals. 
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3. The driver of Claim 1, wherein; 

the first pull-up circuit and the first pull-down circuit 
are configured to implement a first inverter and the second 
pull-up circuit and the second pull -down circuit are configured 
to implement a second inverter when the mode signal is in a 
first logic state; and 

the first and second pull-up circuits are configured to 
implement a first differential circuit and the first and second 
pull -down circuits are configured to implement a second 
differential circuit when the mode signal is in a second logic 
state . 

4. The driver of Claim 3, wherein: 

setting the mode signal to the first logic state configures 
the driver as a high-speed transceiver logic (HSTL) driver; and 

setting the mode signal to the second logic state 
configures the driver as a low-voltage differential signaling 
(LVDS) driver. 

5. The driver of Claim 1, further comprising: 

a common mode voltage circuit selectively connected between 
the first and second output terminals in response to the mode 
signal . 

6. The driver of Claim 5, wherein the common mode voltage 
circuit is not coupled between the first and second output 
terminals when the mode signal is in a first logic state, and 
the common mode voltage circuit is coupled between the first and 
second output terminals when the mode signal is in a second 
logic state. 
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7. The driver of Claim 5, wherein the common mode circuit 
comprises : 

a first resistor and a third switch connected in series 
between the first output terminal and a common mode voltage 
node, the third switch responsive to the mode signal; and 

a second resistor and a fourth switch connected in series 
between the second output terminal and the common mode voltage 
node, the second switch responsive to the mode signal. 

8. The driver of Claim 1, wherein the first and second 
pull-up circuits each comprise: 

a first PMOS transistor connected in series between the 
supply voltage and the third terminal of the corresponding pull- 
up circuit, and having a gate responsive to the first bias 
voltage; and 

a second PMOS transistor connected in series between the 
third terminal and the output terminal of the corresponding 
pull-up circuit, and having a gate responsive to the 
corresponding input signal. 

9. The driver of Claim 8, wherein the first and second 
pull-up circuits each further comprise: 

a third PMOS transistor connected in parallel with the 
first PMOS transistor and having a gate to receive either the 
first bias voltage or a modified bias voltage in response to the 
mode signal . 

10. The driver of Claim 9, further including a bias 
circuit , comprising : 

a fourth PMOS transistor connected in series between the 
supply voltage and the gate of the first PMOS transistor, and 
having a gate responsive to the mode signal; 
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a first NMOS transistor connected in series between the 
gates of the first and third PMOS transistors, and having a gate 
responsive to the mode signal; 

a second NMOS transistor connected in series between the 
gate of the third PMOS transistor and ground potential, and 
having a gate responsive to the mode signal; 

a first resistor connected between the supply voltage and 
the gate of the first PMOS transistor; and 

a second resistor connected between the gate of the first 
PMOS transistor and ground potential. 

11. The driver of Claim 1, wherein the first and second 
pull -down circuits each comprise: 

a first NMOS transistor connected in series between the 
third terminal of the corresponding pull -down circuit and ground 
potential, and having a gate responsive to the second bias 
voltage; and 

a second NMOS transistor connected in series between the 
output terminal and the third terminal of the corresponding 
pull -down circuit, and having a gate responsive to the 
corresponding input signal. 

12. The driver of Claim 11, wherein the first and second 
pull-down circuits each further comprise: 

a third NMOS transistor connected in parallel with the 
first NMOS transistor and having a gate to receive either the 
second bias voltage or a modified bias voltage in response to 
the mode signal. 

13. The driver of Claim 12, wherein the driver further 
includes a bias circuit, comprising: 

a fourth NMOS transistor connected in series between the 
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gate of the first NMOS transistor and ground potential, and 
having a gate responsive to the mode signal; 

a first PMOS transistor connected in series between the 
gates of the first and third NMOS transistors, and having a gate 
responsive to the mode signal; 

a second PMOS transistor connected in series between the 
gate of the third PMOS transistor and the supply voltage, and 
having a gate responsive to the mode signal; 

a first resistor connected between the supply voltage and 
the gate of the first NMOS transistor; and 

a second resistor connected between the gate of the first 
NMOS transistor and ground potential. 

14. A multi-function driver configurable to process either 
single-ended or differential signals, comprising: 

first and second circuits connected in series between a 
supply voltage and ground potential, the first and second 
circuits each having an input to receive a first input signal 
and having a first common output to provide a first output 
signal ; 

third and fourth circuits connected in series between the 
supply voltage and ground potential, the third and fourth 
circuits each having an input to receive a second input signal 
and having a second common output to provide a second output 
signal ; 

a first switch to selectively connect the first and third 
circuits together in response to a mode signal; and 

a second switch to selectively connect the second and 
fourth circuits together in response to the mode signal. 
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15. The driver of Claim 14, wherein the mode signal 
indicates whether the driver is configured to process single- 
ended signals or differential signals. 

16. The driver of Claim 14, wherein: 

the first and second circuits implement a first inverter 
and the third and fourth circuits implement a second inverter to 
simultaneously process two single-ended signals when the mode 
signal is in a first logic state; and 

the first and third circuits implement a first differential 
circuit and the second and fourth circuits implement a second 
differential circuit to process a differential signal when the 
mode signal is in a second logic state. 

17. The driver of Claim 14, further comprising: 

a common mode voltage circuit selectively connected between 
the first and second common outputs in response to the mode 
signal . 

18. The driver of Claim 17, wherein the common mode 
voltage circuit is not coupled between the first and second 
common outputs when the mode signal is in a first logic state, 
and the common mode voltage circuit is coupled between the first 
and second common outputs when the mode signal is in a second 
logic state. 

19. The driver of Claim 14, wherein the first circuit 
comprises : 

a first PMOS transistor connected in series between the 
supply voltage and a first terminal of the first switch, and 
having a gate coupled to a first bias node; 

a second PMOS transistor connected in series between the 
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first terminal of the first switch and the first common output, 
and having a gate responsive to the first input signal; and 
a third PMOS transistor connected in parallel with the 
first PMOS transistor, and having a gate coupled to a second 
bias node. 

20. The driver of Claim 19, wherein the third circuit 
comprises : 

a fourth PMOS transistor connected in series between the 
supply voltage and a second terminal of the first switch, and 
having a gate coupled to the first bias node; 

a fifth PMOS transistor connected in series between the 
second terminal of the first switch and the second common 
output, and having a gate responsive to the second input signal; 
and 

a sixth PMOS transistor connected in parallel with the 
fourth PMOS transistor, and having a gate coupled to the second 
bias node . 

21. The driver of Claim 20, further comprising: 

a bias circuit having first outputs coupled " to the first 
and second bias nodes, the bias circuit providing the same bias 
voltage to the first and second bias nodes when the mode signal 
is in a first logic state and providing different bias voltages 
to the first and second bias nodes when the mode signal is in a 
second logic state. 

22. The driver of Claim 21, wherein the second circuit 
comprises : 

a first NMOS transistor connected in series between a first 
terminal of the second switch and ground potential, and having a 
gate coupled to a third bias node; 
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a second NMOS transistor connected in series between the 
first common output and the first terminal of the second switch, 
and having a gate responsive to the first input signal; and 

a third NMOS transistor connected in parallel with the 
first NMOS transistor, and having a gate coupled to a fourth 
bias node. 

23. The driver of Claim 22, wherein the fourth circuit 
comprises : 

a fourth NMOS transistor connected in series between a 
second terminal of the second switch and ground potential, and 
having a gate coupled to the third bias node; and 

a fifth NMOS transistor connected in series between the 
second common output and the second terminal of the second 
switch, and having a gate responsive to the second input signal; 

and 

a sixth NMOS transistor connected in parallel with the 
fourth NMOS transistor, and having a gate coupled to the fourth 
bias node. 

24. The driver of Claim 23, wherein the bias circuit has 
second outputs coupled to the third and fourth bias nodes, the 
bias circuit providing the same bias voltage to the third and 
fourth bias nodes when the mode signal is in a first logic state 
and providing different bias voltages to the third and fourth 
bias nodes when the mode signal is in a second logic state. 

25. A driver for processing single-ended and differential 
signals, comprising : 

first and second circuits connected in series between a 
supply voltage and ground potential; 

third and fourth circuits connected in series between the 
P213/WLP 26 



supply voltage and ground potential; 

means for configuring the first and second circuits to 
implement a first inverter and configuring the third and fourth 
circuits to implement a second inverter to simultaneously 
process two single-ended signals during a first mode; and 

means for configuring the first and third circuits to 
implement a first differential circuit and configuring the 
second and fourth circuits to implement a second differential 
circuit to process a differential signal during a second mode. 

26. The driver of Claim 25, further comprising: 

means for isolating the first and third circuits from each 
other and for isolating the second and fourth circuits from each 
other during the first mode; and 

means for connecting the first and third circuits together 
and for connecting the second and fourth circuits together 
during the second mode. 

27. The driver of Claim 25, further comprising: 

means for biasing the first and third circuits with a first 
bias voltage and for biasing the second and fourth circuits with 
a second bias voltage during the first mode; and 

means for biasing the first and third circuits with a third 
bias voltage and for biasing the second and fourth circuits with 
a fourth bias voltage during the second mode. 

28. A method of processing single-ended and differential 
signals using a multi- function driver having first, second, 
third, and fourth circuits, comprising: 

configuring the first and second circuits to implement a 
first inverter and configuring the third and fourth circuits to 
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implement a second inverter to simultaneously process two 
single-ended signals when a mode signal is in a first logic 
state; and 

configuring the first and third circuits to implement a 
first differential circuit and configuring the second and fourth 
circuits to implement a second differential circuit to process a 
differential signal when the mode signal is in a second logic 
state . 

29. The method of Claim 28, further comprising: 
isolating the first and third circuits from each other and 

isolating the second and fourth circuits from each other when 
the mode signal is in the first logic state; and 

connecting the first and third circuits together and 
connecting the second and fourth circuits together when the mode 
signal is in the second logic state. 

30. The method of Claim 28, further comprising: 
biasing the first and third circuits with a first bias 

voltage and biasing the second and fourth circuits with a second 
bias voltage when the mode signal is in the first logic state; 
and 

biasing the first and third circuits with a third bias 
voltage and biasing the second and fourth circuits with a fourth 
bias voltage when the mode signal is in the second logic state. 

31. A method of processing single-ended and differential 
signals, comprising : 

providing first and second circuits connected in series 
between a supply voltage and ground potential; 

providing third and fourth circuits connected in series 
between the supply voltage and ground potential; 
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providing a first input signal to the first and second 
circuits; 

providing a second input signal to the third and fourth 
circuits; 

configuring the first and second circuits to implement a 
first inverter and configuring the third and fourth circuits to 
implement a second inverter to simultaneously process the first 
and second input signals as independent single-ended signals 
when a mode signal is in a first logic state; and 

configuring the first and third circuits to implement a 
first differential circuit and configuring the second and fourth 
circuits to implement a second differential circuit to process 
the first and second input signals as differential signal when 
the mode signal is in a second logic state. 
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